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TRANSLATION: Results are given of research on the possibility of producing a - 
heat resistant enamel layer on steel by means of treatment of a preliminarily , eae 
obtained enamel (which, however does not have heat resistance and other special 2 Gg 
proporties) in melted aluminum by diffusion of the latter in the enamel layer. ; 
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| AUTHORS: Svirskiy, L. D. (Candidate of technical sciences); Salganik, 
Le Ly (Engineer) 


TITLE; The role of electrical conductivity of fusion of priming 
enamels during the reaction with metal 


- SOURCE: Steklo i keramika, no. 2, 1964, 33-36 


’ TOPIC TAGS: electrical conductivity, priming enamel, enamel coating, : 


bonding activator, cobalt oxide, cupric oxide, enamel, paint 


- ABSTRACT: The lack of a single generaliy acknowledged theory of 

- bonding of an enamel coating with metal can be explained by the 

: diversity of processes of reaction of a liquid priming melt with 

/ metal. Results confirm that the role of bonding activators in the 

‘ prime coating (in the given case CoO) leads to its effect on electri- . 
- Cal conductivity of enamel fusion. To some extent this causes inten- 

- gification of the electro-chemical processes and determines to a 

: significant degree the bonding strength of the primer with metal. 

‘This may be explained by the strengthening of the anode solution’ in 


‘cad 1/2 heat cca ieee Oa Sph Gey een Res eRe ets 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001654210003-9" 


BERLE 


"APPROVED FOR RELEASE: 
Ege Miers sec Sir 2. Per creots: ei Ee List bers himeres 


07/13/2001 CIA-RDP86-00513R001654210003-9 


SSSR ee Eg hep es Rov PER aie arenes ICE SIT. ae + i 


ey 


i 


: ACCESSION NR: AP4012577 


‘ the priming melt with an increased value of its electrical conducti- | 

. vity. During annealing of the enamel coating, the surface of the 

‘steel is not as rough as in annealing of the priming which ecnntains | 
cobalt oxides. This is the basic cause of the extremely low strength 

_of bonding with steel of the pirime coating containing cupric oxide | 

_as bonding activator. The processes of electro-chemical corrosion of 

/metal during annealing of prime coating are not the only determina- 

tions of strength and character of bonding but also the diffusion 

_ processes, the effects associated with adhesion of fusion to metal, 

. etc. Research on electrical conductivity of liquid prime enamel 

; fusions in connection with the processes of their reaction with 

{metal opens new ways of increasing the bonding strength of the coat- 

'ing with metal, improves their quality and the development of coat- 

‘ings without priming. Orig. art. has: 4 Figures. 


. ASSOCIATION: Khar'kovskiy politekhnicheskiy institut imeni V. I. 
Lenina (Kharkov Polytechnical Institute) 
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TITLE: Investigation of the properties of refractory coatings flan 
spraved 4a metal 


SOURIE: Steklo i keramika, noe 9, 1964, 31-35 


TOPL: TAGS: refractory coating, refractory oxide coating, refractory 
minacal coating, fiame sprayed coating, aprayed coating structure, 
sprazed coating mechanical property 


ABSTRACT: A study has been made of the physicomechanical properties 
af rafractory ccatings flame-s rayed on shot-blasted plain or 
aicnurom-paated Varco steel. Sintered rods : am (n diameter made of 
poeered, refractery oxides or minerals were fed at « rate of 200 to 
5 The pressure of acetylene and oxygen varied from 0.2 to 
ee to & atm, respectively. Examination of cth2 strutture 
tne coatings showed that Zr97 and CeO coatings consisted of 
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partially fused particles witk voids occluded between them, The 
& =A1,0, coating partially crystalliced tor whinG,, the monociliaic .. 
ZrO, was transformed to a cubic modification, and zircon decomposed 
to cubic ZrO, and silica glass. The CaZzr0, coating consists mostly 
sf cubic ZrO.. During spraving, coatings made of oxides of Ce, Ti, 

-nentte were parttaily resuced to Lower cxides and avan fo 

no vecame vitreous, An ‘,,Ak, tuternetaiife compound was 

tne aiuminamagnesta spinel Soating. Poysicomechanical 


an toitinus Lifted from a copper substrate. 
yon varies rrom 2% in coatings of 


yrasliv wi 
-4SQC) and of ‘orsterite to ics ta coatings of 
alumitna’and gintered corundum coatings had che highest 


< 


TG go eet! La aR op respectively, and also the high- 


EP SETS pe we anu. ec Cm , res’ esiivery. Tne elascicity 
of the coatings were tower oy one order tnan these cf sinter 
viteriais. The strongest adhesicn to the substrate had elumina- 
iesta spinel ana Cry coathligs. Except for a ve02 coating, all 
aiings thinner than 0,4—0,6 mm austained without fatlure 120 cycles 
reating to 600C in 10 min followad by eair-eooling to 40C in 2 min. 
Oriz-. art, has: 2 figures and 2 tables. 
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TITLE: Effect of some factors on the process of forming heat resisting heat ~ 
protecting coatings Lad SIE ; * : ae Se 
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| SOURCE: Ogneupory, no. 8, 1965, 42-46 
TOPIC TAGS: refractory materials’ refractory coating, corundum, zirconium, | oo 
zirconium oxide, aluminum, aluminum oxide, magnesium, spray nozzle_ het 
%v a ee | ay 7 a ee 
ABSTRACT: ‘A study was made of the dependence of the mean diameter of part 
| cles (d,,) of the refractory melt forming the coating on the distance (2) of the. 


more and more formed of iarge particles. . The final velocity with which the pa 
ticles reach the surface is a major factor in determining the adhesive strength 
to the metal and other properties of the coating. This final velocity, Vgins Was 

erialg as a function of the pressure of the air injec 


| 
| 
| 
| 
| 
| nozzle from the surface being coated, With increasing distance, the layer ie 
| 
| 
| 
| 
| . The rate of the pro-: 
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i dioxide, spinel, zirconium, and aluminum oxide. Results are exhibited graphi 
cally. Operating parameters of the experiments generally were: = 50 mm; 

p= 2,4 atm.; vo = 212 mm/min; and alpha = 90°, where Vc ig the feed rateof || Jj 

|.the metal rod into. the pistol, and alpha is the angle of the jet spray to the surfaca) 

i It was found that with an increase in P and alpha and a decrease in.2, the density ~~ 
of the coatings increases and spraying losses decrease. The greatest adhesive .| ~ 
strength was attained at alpha = 90°,.2 = 15-20 mm, and P = 4,2 atm. Prelimi-' | — 
nary heating of the samples to 150-200 C led to an increase in adhesion of the = | 
coating to the surface. At high preheating temperatures adhesive. strength de- ||. §f 
creased and this is explained by oxidation of the metal gurface and by increased "| ~ 
compression stresses in the coatings. These stresses result from the fact. | | 

| that the coefficient of thermal expansion of the metal is greater than that ofthe | 7% 
coating. Orig. art. has: 8 figures Sree SO age 

| ASSOCIATION: Khar'kovskii politekhnicheskii institut im. V. I. Lenina =. |. 

stitute, Kharkov) Ukrainskii nauchno-issledovatel'skii institut tase 

iya (Ukrainian Research Institute for Chemical: “| E 

Equipment Fabrication) wee a me . ear ees 
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AUTHOR: Svirskiy, L. D.; Ponomarenko, Ae 
YITLE: Protective enanel bese coatings . 

ye i 
HOURCE: ‘Isvetnyye metally Ano. kh, 1965, &7 


"OPTIC TAGS: protective coating, enamel pratective coating, metal structural part 
protecticn 


‘AFSTRACT: The problem of producing protective coatings by impregnating ordinary. 


eramels with aluminum ions in order t9 protect metal structures against the acti 
af molter nonferrcu3 metals was studiad. The low-carbon steel specimens were a 
ayers. The first igya was fired at yl and the secpnd at 880c! : 
ditneir fusion points. The enamc.<d specimens. ere ten..sunjedted! =~ 
ten aiumloum a} yy aR C for L.t— ur. During this time a ee 
~Sge Tne SOs 4 UP ae Ss ~emperature of about 16000, -= 
oe, eet . Foal aoc ater pteal 


wie Mee -——= + 


sonsiderebly, protect against acids (including fluoric acid) and alksiles, dave 1. 1 =% 
a: gh microhardness and erosion resistance at elevated temperatures, and protect ane 
campletely against the action of molten aluminum, zinc, lead, and tin, —The eptimiuni - « 
ear | eae is given in the. article. Orig. artis: 2 figures endt tabie- {Wa} i 
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--1 capable of withstanding high-temperature. oxidations Acid-resistant ground enanels)-” 

j- (S4 48023 Alp 8.66; CaO 0.38; Na20 22.533 K20. 1,23 B203 10.823 ‘ CaFo ‘5,03 : : 
CaO 0.73; Na2SiFé 2.48 #) and finishing enamels (S10) 58203 Al203 443 Ca0 208; 
Naz0 18.0; K30 4.3; CaF2 1.9; 2n0°1.5; B03; 1.53 ne 6.63 Cro0; 1.0%) were =. 
used as initial materials. The refractory materials 10%) were added during 
grinding of the granules of these enamels. The Al.03 was ground into ground ename 
and either Cr203, MgO, 2r0,, 20, A120;, talc, or“quarts, glass was ground into . 
finishing enamel, The procedure did not require any noticeable increase.in the ._. 

‘paking temperate, which was 900C for ground enamels and 8806 for finishing — 
enamels, The samples (plates made of St. 3 steel) coated with these enamels were 
subjected for 2 hours to the action of molten Al at 750-800C. A diffusion layer: 
50-70 yi thick was formed on the enamel surface. The diffusion layer. was separated 
from “the object by the dissolving the metal and enamel-base layer in 408 HF ... .}5 
solution. A preliminary study of its composition showed that it conta,ned metallio |, 
SL and corunium, and that it was a substance of the cermet type having a melting | 
point of 1600C. These. diffusion layers wore electroconductive and heated up if 

| connected with an electric current. The coatings’ possessed good protective proper 

| ties against gas corrosion. Their corrosion resistance could-be increased by 

: Increasing both the tima of expusure to molten Al and the temperature of molten Al 

| These protective coatings possessed a very higi resistance to the action of liquid |. 
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Al,- Zs, Ph, and Sn, as well as a high chemical stability cider the gettani of : 
| alkalies and goida including HF. The coatings hada very high microhardness = °° 
| (31000 kg/m) and good adhesion to netal. Orige ert. hast 3 fig. and 2 } tables | 
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| AGG NReAT$027956 SOURCE CODE "7/0000/85 /000/o00/0181/0200 a 
Pe eed if 
| AUTHOR: Svirskty, L. Des Pirogov, Yu. A. i 


| A Bt ey 
‘| PITLE: Formation and properties of hish-temperature oxidation-resistant _ : 
| soatings produced by the gas-flame method a4, ¥g ‘4 , 


ae "soumees! Seminar po zharostoykim polirytiyam. Leningra py tila tharontoykiye 
i | pokrytiya (Heat-resistant co,tings)} ‘auly_8 souinerar ningrad, I2zd-vo Nauka, — 
| 1965, 191-200 _ 


; TOPIC TAGS; vapor plating, heat resistance, aluminum, airconiun, titahium, — 
chromium, nickel, cobalt, zinc oxide, bending stress, hardness, fabricated 
structural metal, refractory coating, adhesion ; 
ABSTRACT; A study was made of the effect of formation conditions of coat?ngs, ie 
nippiied with a. UR-2 oxyacetylene torch, on ths ‘properties of refractory coatings | 
containing Al, Zr, Tl, Cr, Ni, Co, 2 oxides, ‘Ca zirconate, ilmenite, forsterite, 
and AleMg spinel, Rods were made from these materials 3m in diameter and 300- | 
| 100 mm long by using water glass a8 , binder and by subséquent roasting at 1650°C. 
‘fhe average velocity of the molten peranies (v) which adhered to the surface: of 
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wa the coated netal plate was determined changing the rpm of discs with attached ie 
| gemples and using the formula V= jj Ink/60s, where Dis the diemoter of the oircle 

\ passing through the center of the samples, n is the rym of the disc, kis the — 
| dietance from the sample, and s is the displacement of the place of the particle 
fell on the sample surface during the rotation of the dise measured from the © 

Te V varied within 


| 


pe 
: vo | Zr), and sintered zirconium, resulted in an increase in losses during coating. 
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ares eae a) aaa va: good heat resistance. The sublayer of 
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ORG: none 


TITLE: Oxidation-resistant enamel. Class 32, NO. 188635 [announced by the Kharkov 
Polytechnic Institute im. V. I. Lenin (Khatkovskiy politekhnicheskiy institut) ] 


SOURCE: Izobreteniya, pronyshlennyye obraztsy, tovarnyye znaki, no. 22, 1966, 8% 


TOPIC TAGS: steel oxidation, high temperature oxidation, high temperature oxidation 
protection, oxidation resistant enamel covresicn , COFTosioN resishance 


ABSTRACT: This Author Certificate introduces an oxidation-resistant enamel 

based on silicon dioxide, barium oxide, and zinc oxide, for protecting alloy steels 
from high-temperature corrosion. To increase the coefficient of thermal expansion 
of the enamel and to lower its firing temperature, the composition is set as 
follows (in %): silicon dioxide 40—50, barium oxide 10—18, lead oxide 24-38, 
potassium oxide 5—10, and zine oxide 4—8. * [xD] 
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AUTHOR! Svirskiy, L, D.; Ponomarenko, A. D. 
et rman meena mene 


institut) 
TITLE: Enamel coatings on steel with high protective properties 
SOURCE: Ukrainskiy khimicheskiy zhurnal, v. 32, no. 12, 1966, 1357-1360 


ORG: Kharkov Polytechnic Institute im. V. I. Lenin (Khar'kovskiy politekhnicheskiy | 
TOPI€ TAGS: enamel, protective coating, metal diffusion | : 
ABSTRACT: A new method is proposed for preparing protective enamel coatings cn steel | 
which are characterized by a marked heat resistance, a high chemical Stability, greati 
hardness, and a high strength of bonding to the metal. The method involves diffusion| 


ten aluminun, Forming of these coatings takes place at relatively low temperatures 
(850-900 °) , This excludes any impairment of the properties of the metal, as would 


diffraction and petrographic methods showed these layers to consist of crystalline | 
substances whose melting points ranged from 1550 to 1600°, Orig. art. has: 3 figures: 
and 3 tables, : 
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Oxidation zone of lead-ginc amd arsenic~lead-zinc deposits in 
eastern Transbaikalia. Trudy IGEM no.83:577-606 1636 
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in tern Trans 
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SVIRSKII, M. 8. 


zs Stes caseca a So tie 


Svirskii, M.S. (Physics) Rate of propagation of light in nonlinear electrodynamics. 
P, 43 


Chair of Theoretical Physics 
July 11, 1950 


SO: Herald of the Moscow University, Series on Physics-Mathematics and Natural 


Sciences, No. 3, No. 5, 1951 
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SVIRSKIY, M.S, 


Heat conductivity of metale taking electron interaction into account 
(a case of Bose spectrum). Fiz.met. 1 metallovwed..1 no.3:568-569 '55, 
(MIRA 9:6) 
1.Chelyabinskiy gosudarstvennyy padagogicheskiy institut. 
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Title : Thorral Conductivity of Metrls with Allovence for the 


Electron Interection (Cesa of Bose Spectrum). 


Orig Fub 3 Fiz. motellov i metellovedeniye, 1956, 1, No 3; 568-569 


he Vonsovskiy method (Vonsovskiy, S.V.s Vlasov, 
A.V., Zhur eksperim i tocr. fiziki, 1951, 21> 
1185), the author xonsidcrs the interaction betwecn "doublets 
end "holes" with thermel oscilletions of the lattice in the 
presence of sn axternnl field and of & temperature gredient. 
Solution of the kinetic cauation for the case of the lowest 
temper eture yield for the thermel-conductivity coefficient, 
the therwel ef, end the Thoison coefficient values thet ere 
{ndependent of the tenperrtures 
pends lincerly on the tenperature. 
ficients represent the differences in the corresponding 
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AUTHORS: Svirskiy, M. S$. and Vonsovskiy, Ss. Vv. 126-3-2/34 
TITLE: “On the possibility of spontaneous jonisation in the system 
of interacting electrons of a crystal. (0 vyozmozhnoy 

gamoproizvol'noy jonizatsii Vv sisteme yuaimodeystvuyusnehikh 


elektronov kristalla). 
(Physics of Metals 


PERIODICAL: “Fizike Metallov_i MetalLlovedeni e" 
and Metallurgy) 19575 Vol.4, No.d, PP- 392-399 (U.S.S.R.) 
able for solving 


oximations are avail 
roblem of the crystal. One is based on 
the generalised Geitler-London—Geisenbers model, the other 
is based on the mo ivised electrons. It is 
usually assumed tha el can be successfully 
utilised in investigating various ies of the electron 
system of crystals 0 i j-conauctors, whilst 
the second can be successf s of metals 
and alloys. Shubin and VYonsovskiy 
possible to utilise the first menti 
crystals; thereby , the quesi-classical appro 
utilised which enabled. accurate determinati 
of the mutual distribution of the minime of t 
Cara 1/4 of the electron system on the number of ionis 
It is shown that only those sical conceptions 


naive clas 
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On the possibility of spontaneous jonisation in the system 
of interacting electrons of a crystal. (Cont.) 


shown py/ more systematic consideration of the quantum effects. 

Phe problem of determination of the lowest energy gtate of 

a system of interacting electrons within the framework of the 

olar model was also considered in the work of Bogolyubov ,N.N. 

and Tyablikov, S.V. (4,5); they give & quantitative justifica- 
tion of the ideas of Mott thet the existence of a weakly 
jonised state is, from the energy point of view, unfavourable. 
Detailed analysis of this problem, given in this paper, shows 
that this conclusion is unjustified. It is concluded that 
the distribution of the energy levels of the homeopolar and 
the ionised states in a crystal have 4 direct and complicated 
dependence on the ratio of the absolute values of the atom 
energies of various types in the crystal, due to the quasi-~ 
classical a8 well as the specific quantul part of the electro- 
static interactions of electrons in the crystal. Therefore, 
partial a8 well as full spontaneous jonisation of the electron 
states may occur and it can be atated that the generalised 
GeitLler-London-Geisenberg model can be applied for explaining 

Card 3/4 phenomene relating to the metallic conductivity. 
There are one graph and 6 references, four of which are Slavic. 
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AUTHORS: Svirskiy, M.S. and Ishmulhametov, B. Kh. 126-5-3-22/31 
seca ECU ALES Eh Ree ONE 


TITLE: The Sestistics of Spin Waves (K voprosu © statistike 
spinovykh voln) 

PERIODICAL: Fizika Metallov i Metallovedeniye , 1957, Vol 5, Nr as 
pp 548-550 (USSR) 


ABSTRACT: Frank's (Ref .1) deduction that spin waves follow Fermi 
statistics, from the incorrect argunent that the wave- 
function for states of identical wave-numbers vanish, 
is shown to be incorrect, because the secular equations 
for adjacent left-handed spins are (incorrectly) applied 
to non-adjacent ones. The extra 'condition' introduced 
by Frank (Zq.(1) in the paper) is not applicable. A 
simple application of the Pauli principle is sufficient 
to show that Bq.(1) is self-contradictory. A simple 
reworking of the argument, from Eqs.(3) and (4) 
(secular equations), shows that Frank also deduced the 
number of solutions to Bethe's equations incorrectly 
(value too large). It is argued, but not rigorously 
Card demonstrated, that spin waves therefore follow Bose- 
Lf2 Rinstein statistics. The paper contains 17 equations. 
The subject of this paper was proposed by Corresponding 
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The Statistics of Spin Waves 126-5-3~-22/31 
Member of the Ac.Sc. S. ¥. Vonsovskiy. 
There are 2 references, one of which is Soviet, 1 German. 


1'skogo Filiala AN SSSR 


ASSOCIATION: Institut fiziki metallov Ura 
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(Institute of Metal Physics, Ura 
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1. Nuclear spins~-Statistical analysis 2. Wave analysis 
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AUTHORS : Vonsovskiy, Se Ve» Svirskiy, MH. So... 
TITLE: On the Problem of the Statistics of Spin- and Polar Excitations 


in Crystals (K voprosu 0 statistike spinovykh i polyarnykh 
vozbuzhdeniy v kristalle) 


PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, 1958, 
Vol 35, Hr 6, pp 1447-1456 (USSR) 


ABSTRACT : It was proved by some papers (Refs 1-3) that the spin waves 
(ferromagnons ) occur not as bosons put as fermions. Also for 
the polar elementary excitations (of "twins" and holes") in 

electron systems of crystals this question was discussed 

(Ref 4). In this connection the question is of interest as to 
the statistical classification of ferromagnoys and polar ex~ 
citation. The present paper deals with some faults committed 
in dealing with the spin- and polar excitations in crystals 
ase may lead to the occurrence of fictitious states 

Refs 2, 5, 6)), and it is shown that if these faults are 
eliminated, the spin waves may be assigned to the bosons; 

for polar excitation the question is investigated as to when 
it is caused by bosons. Further, the question ig discussed as 

Card 1/2 to how this method of second quantization is to be formulated 
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a Polar Excitations in Crystals 


if one has a finite number of particles that can be described 
by symmetric wave functions (bosons). It is shown that quasi- 
particles (separable in the system of interacting crystal elec- 
trons) obey Fermi statistics in such cases in which"single 
electron transitions" correspond to the solution, and that 
they obey Bose (Boze) statistics if "two electron transitions" 
play the part of a solving agent in the dynamics of the system. 
(Correspondingly: half-integral spin —> Fermi statistics, in- 
tegral spin —> Bose statistics). The results obtained by this 
paper verify the opinion expressed by I. M. Lifshits (Ref 4) 
concerning the statistics of “tvins" and "holes" at the 
Kiyev Conference on Semiconductors (1956). There are 17 
references, 7 of which are Soviet. 


Institut fiziki metallov Akademii nauk SSSR 
(Institute for Metal Physics of the Academy of Sciences, USSR) 


1958 


June 17, 
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+ AUTHORS: Vonsovskiy, S- V., Corresponding Member sov/20-120-2-12/63 
, shcatemy of Sciences, USSR, Svirukiy, M. S; 
ee ae 
TITLE: On the Theory of the Superconductivity of Metals (K teorii 
sverkhprovodimosti metallov) 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol. 120, Nr 2, pp. 269-272 
(USSR) 


ABSTRACT: Some authors (Refs 1,3) were very successful in explaining the 
microscopic nature of this phenomenon. However, these authors 
investigated the properties of weakly interacting gases of 
Fermi particles (electrons) and Bose particles (phonons) out- 
side the binding with the structure of the metal. It is there- 
fore interesting to use the multielectronic model of the 
metal (Ref 4) in the investigations of this problem. The 
authors investigate a system of interacting external electrons 
of a crystal. The corresponding Hamiltonian is given explicitly, 
after which then it is transformed. In this expression for the 
Hamiltonian H one may separate ‘<he disturbation due to the 
interaction with the phonons. The investigation of the separa- 

ted expression for H makes it possible to affirm the existence 

of the superconductivity in the investigated system. A formula 
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gov/20 -120-2-1 2/63 


for the critical temperature is given. 4 criterion for the 
guperconductivity ig the prevailing of the interaction with 


lded interaction. According to the 


considerations of this paper, it may be assumed that L¢ 0 
and great values of Zoefective are favourable for the existence 


Lis a term figuring jn the expression 


of H. In order to verify this conclusion the aushors computed 


Toff according to Slater 


following result: For every superconductor with the exception 


orm (Zo efective 


The maximal value of Za 
= 6, 


for Bi Zeffective 


= 2.8) the inequation Leff y> holds good- 


of all the superconductors Was found 


ot The upper limits of 2 ofrective in 


any period are determined by the superconductors» Within the 
indicated limits the following metals are non~-superconductive: 
Fe, Co, Ni, Cu, Rh, Pd, Ags Wy Ir, Pt, and Au. The above 
mentioned and also other facts lead to the following con- 


clusion:The investigatio 


increase Z : 
effective 


Cara 2/3 the explanation of the 
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search of new Superconductive elements and compounds. There 
are 1 figure and to references, 7 of which are Soviet, 
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24(3) 
_£UTHORS ; Vonsovskiy, S- Ves Corresponding tember, Academy of Sciences, 


USSR, Svirskiy, Me Se 


Concerning the Probiem of the Absence of Superconductivity 


in Ferromagnetics (K voprosu ob otsutstvii averkhprovodimosti 
y ferromagnetikakh) 


TITLE: 


PERIODICAL: -DPoklady Akademii nauk SSSR, 1953, Vol 122, Nr 2, PP 204-207 


(USSR) 


estigate this problem from the point 

theory of superconductivi ty (Refs 2, 
3, 4) where the peculiarities of the energy spectrum of the 
external (s) electrons have to be taken into account. These 
peculiarities may be considered, for instance, in the (s-d) 
exchanze model of the ferromagnetic metals. (s. ¥. Vonsovskiy, 
Ref 5). At T = O, in the normal state ,of the ferromagnetics, 
there are 3 regions in the k spacee (k denotes the wave vector). 
In region I there are equal quantities of spins of the 2 A 
possible orientations. In region II there are only s-electrons 
of the left spin orientation, and in region III there are 

card ij2 only holes. The following conclusions may be drawn from the 
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S0V/20-122-2-11/42 
Problem of the Absence of Superconductivity in Ferromagnetics 


calculations discussed in this paper: Fron the point of 
view of the new microtheory, the absence of the supercon- 
ductivity in the ferromagnetics ig an internal property of 
the system of its electrons. This property is caused by the 
relatively strong (s-d) exchange interaction. The supercon- 
ductivity, therefore, can be observed only in those ferro- 
magnetic metals which have a very weak (s-d) exchange inter- 
action. There are 13 references, 8 of which are Soviet. 


Institut fiziki metallov Ural'skogo filiala Akademii nauk SSSR 
(Institute of the Physics of Metals of the Ural Branch, AS USSR) 


9 
June 12, 1958 
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AUTHORS : Vonsovskiy, S. Vey Svirskiy, H. 5. sov/56-36-4-43/70 
(en 
TITLE: On the Problem of the Superfluidity of 
Bose Polar Excitations (K voprosu 0 sverkht ekuchesti 
sistemy bozevskikh polyarnykh vozbuzhdeniy ) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959; 
Vol 36, Nr 4, pp 1259-1266 (USSR) 


ABSTRACT: A number of papers is first discussed which deal with the 
microtheory of guperconductivity, and the assunptions 
concerning the nature of the statistics of the elementary 
current carriers are discussed. Whereas in some cases 
Fermi statistics is used, the majority of authors work with 
Bose or Bose-Einstein statistics. In the present paper the 
authors investigate a system of charged Bose polar 
excitations by means of the method employed by Bogolyubov 
for analyzing the superfluidity of a weakly non-perfect 
Bose-Binstein gas. The possibilities for a superconductive 
state in metals was investigated for the case in which the 
elementary current excitations of the electron system are 
quasivosons. The problem is solved within the framework 
Card 1/2 
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On the Problem of the Superfluidity of sov/56-36-4-43/70 
Bose Polar Excitations 


of the"polar' many-electron erystal model. Criteria are 
obtained for the possible existence of a supraconductive 
state in the system of charged bosons: low temperature, 
small thickness of the quasiparticles, practically no 
"single-electron" transitions,and negative sign of the 
exchange integral. The phonon-induced interaction between 
the current Bose particles is of an attractive character 
and impedes the occurrence of the superconductivity of the 
latter. The dependence of the critical temperature of a 
superconductor with Bose current carriers on the isotopic 
mass of the crystal ions differs from that of a metal 
with a Fermi electron spectrum. This a@ifference can be 
used in order experimentally to divide the superconductors 
in to such of Fermi- and such of the Bose type. There are 
14 references, 10 of which are Soviet. 
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B006/B056 
AA .2169 
AUTHORS ; Vonsovskiy, 8: y., Svirskiy, M. S- 
TITLE: The Supercondus tivit Of a Ferromagnstic with Weak Exohange 
Interaction 
PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki; 1960; 
: Vol. 39, No. 2(8); pp 384-392 y 
cs } 
RYT; Already in an earlier paper (Ref. 1) the, authors have shown that x 


a shift of the Fermi sphere of s-condus tion electrons with opposite . 

spin projections depends on their coupling with d- or f-electrons of the 
inner spin-unsaturated shells, io8-, it is due to (s-d) exchange inter- 
action and prevents the occurrence of superconductivity in ferromagnetics 
such as Fe, CO, and Nio Ferromagnetics with sufficiently weak (s-d) ex- 
change interaction can become superconductive} as a condition 4t was found 
that pd « hoa, where » is the excess of d= or f-electrons with predominat= 
ing spin orientation, ic@<» the relative magnetization of these electrons 
at the lattice points, J = the energy parame ter of (a-d) exchange, and 

&) ~ ‘the mean phonon frequency. The influence exerted by the Fermi sphere 
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of the jumps of specific heats at Tos from @ measurement of @, as a fune- 
The 


exchange coupling igs weak. N, 
10 references: 4 Soviet, 5 US, and 7 Japanese. 
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See hen ko eae 
TITLE: ° Interaction of conduction electrons induced by spin waves in 


a ferromagnetic substance 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40, _ ee : 
no. 6, 1961, 1676 = 1681 ye EPs 


TEXT: ‘The interaction between conduction electrons and electrons partic~ meg 
ipating in magnetic ordering of atoms leads to two effects: 1, displace- a 
ment of Fermi spheres for conduction electrons with different spin " 
projections, and 2, additional interaction of conduction electrons induced 
by spin waves. Since various methods had already been applied to this- 
problem in the past, the authors of the present papér applied Bogolyubov's 
method (N. N. Bogolyubov, V. V. Tolmachev, D. V, Shirkov, Novyy metod v 
teorii sverkhprovodimosti, Izd. AN SSSR, 1958). The Hamiltonian of the 
conduction electrons “interacting with spin waves:of the ferromagnetic 
material is , eee 


e 
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; $/ 256/61 hia beach 1 /o31 
Interaction of conduction electrons... B111/B201 | p 
H= U a yy sic Cet te ahanie teeny Una + : 
' 
+ 2 ode i TF ; mf JeRansan Ov On trex + KC, 
ate Ey = £ os EB. J- Ee Ref. 7: SS. V. Vonsovskiy, Ye. 
where ae + opt By fay 5p ( vs 


A. Turov, ZhETP, 24, 419, 1953). 1K +NZ k,) with {K/2 k,), where ky, 
Kel denote radii of Fermi spheres for electrons with gated and teres 
hand projection in the k-space. Since the total momentum of the intexact~ 


ing pairs in the case concerned is non-vanishing, Bogolyubov's canonical ° 
transformation cannot be applied. It is, piney necéssary to pass over 


A x + 
to new Fermi operators), and Xx 4° Yo Kt 7 Yen? = (Ce + xh’ 
Meg eo (ie 4x) + Vip Op (5) is valid, where wt + wet = 1, Ups Vy 


Vype ov nl 4)- The sig ne of coupled pair formation is examined. 
Here, Uj vp pmust be non-vanishing. The Hamiltonian (1) may be written 
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in the form H =U, +H) +4, +Ha +H : Oe 
tae Culreve ; ee 


U,= Uy +2 len 4- ertx. s] tks 


| Hy = di len uk — ents, 10h) ctcotno + (en-+x, sth — On s0h) Oana] + Lode, (8-13) 


a 


4 
Hy = — he DJ (unoncrtrotler — taednctnodtn’e) Onrentx TK Cor 
yN hh’ 
uf 
Hy=— Vr S) J (unten thrAiro — OnUn' ean’ wr) Oxrthty + Ke Ce, 
we 


+ + 
= >» (@ny  batx, 4) URUe (note + Oy 1%p0)» 
h 


+ 
If the terms with « KO’ “4 
an equation cen be obtained for compensation: 


are put equal to zero, in second approximation. 


t 
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4 * 

E,unu, = — oN (uk _ uf) J *poye X. . 

5 nv ’ Reet se 
: 2 2 2 2 4-3 4 ee : 
' X [Wgearprty + Eatx. $UA— Enpa + Setty, phar — Bn Vals se 
rae 4 (14-15) 

oF Sess a 1 J? 2 2 
Be = Ext bt erty. — ap 23d" (Uae — Un’) X o- e y 
h’ 


Sd . — 
% [Wgenpnty + erntx, h— end + ents, tthe — exons “en 
After some transformations, Roe : 


Enllnty = — + (uh — 08) Cas” ‘ (17) 


with Lay ' aa Fee ; x oe 
Cn =r Unvn [Ogearnprte + tab er]. ; (18) 
we 


results. Proof is given that (18) has only ‘the triviel solution o,=0 


which is obtained in the normal state. It is thus shown that the inter- 
action of conduction electrons with spin waves in a ferromagnetic material 
has a repulsive character and cannot give rise -to a superconductive state. 
This result is, in addition, derived from the equality of expressions for 
the aoe interaction with (a) longitudinal phonons ‘and (b) spin waves. 
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It igs finally pointed out that a superconductive state occurs neither on 
interactions with spin waves, but generally if quasiparticles with integer 
spin are exchanged. A- I. Akhiyezer and I. Ya. Pomeranchuk are mentioned. 
There are {| figure and 10 references: 7 Soviet-bioc and 3 non=-Soviet- 
bloc. 
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Institute) 
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“ PEXT? “the ‘theory. on. “the existence. GE Japereonductivity 22 
ferromagnetics is di ssed_ e BE. ith so lated Y jeations 

A fully” penetrated field is t-spec tipulated and. other .. 
assumpt7one remain as in yoper. “phys -Rev- Lett., Vs : 
1962, 367). Yt is shown that sup adc eevE Ty. can onty dcour in. 


-ferromagnetics when . 


[x Z Fan a ge a ee oe 


aa) = enersy, parameter for | 8) - oo. or . 37 fs ‘exchange. 
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AUTHOR: Svirskly, M. 8. | ye le 

| a as p ; Ge 
|TLTLE: -Notes on the sevensgnetian ot free olectrons \ bY [eo 


SOURCE! Fizika metallov 4 metallovedeniye, vs 15, no. hy 1963, 635-638 haa 


“'MOPIC TAGS: paramagnetism, free electron I 7 | < 


_:[ABSTRAGT: The studies of paramagnetism umrelated to temperature are usually limi ted ; 
‘to the ease AHG € where A is Bohr magneton, H is magnetic field intensity, "a (is 
jultimate Fermi energy in the case ny = nL, (ny, and n_ are the concentrations ef, the | 
jeonduction electrons with the + and = spin projections). With this limi tation,) snd | — 
at T= 0, the approximate expression obtained for a paramagnetic susceptibility is 


; [shown in Formula 1 pes ‘i. In this forma n is free electron concentration.' 

' : 2 mo me : S2. {: 
‘The author presents mathematical evidence that the problem concerning the spin 
iparamagnetism of free electrons, with the use of the isotropic square law of | 
dispersion (disregarding the diamagnetic effect), has an exact solution at T= 0604 
‘He expresses his gratitude to S..V. Vonsovskiy for discussion of the preblem and 
| 


for valuable comments. Orig. art. has: 18 formilas, 1 figure and 1 table. : x 
icord 1/0 AS SAL: CHELYABINSK TRIE TEROHMERS. BML. 
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TITLE: Effect of conduction electron exchange on. ferromagnetic spin ordering in- 
metals : 


SOURCE: Fizika metallov i metallovedeniye, v. 17, no. 2; 1964, 168-175 
t = 


.1fOPIC TAGS: conduction electron exchange, electron polarization, ferromagnetic 
spin ordering, Hamiltonian, Fermi operator, Green's function, spin-ordered state 
ABSTRACT: The effect of conduction electron exchange on electron polarization - 4 
(satisfied by s-d or s-f exchanges) and on ferromagnetic, spin ordering of electrons} 
in the incomplete electronic shells of metallic atoms has been studied analyticallyse ©. 
The Hamiltonian of the d and f electrons is written in terms of Fermi operators, 
and its solution is carried out by introducing the two-dimensional Green's function, 

t approximation. _The energy of the system thus is represented 


— 


Loe we 1 PS ee Lop te 
“<H> = E,—-1,— Be Ty (Ker > = <mer ol rg Mets 


waa a. E rs 


where.n, = Si<ng>> Sag ae ane, 
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The kinetic and transfer energy of the conduction electrons at nr= nt= n/2 and the 
two terms on the right hand side of the above expression account for the effect s-d 
or s«f of the (J) exchange. The third term shows that the spin-ordered state of 
-linterior shells appears in a more favorable energy state than in the absence of 1 
such ordering. This mechanism of indirect exchange thus appears to be (L =x 7% 
times more effective when including the bonduction: electron exchange term. For Gd 


the coefficient (1 «a ‘ie yields a value of 1e75e Orige art. hass 0 equations. 
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TITLE: On the problem of existenca of ferromagnetism and superconductivity fRe- 
port, Symposium on Ferromagnetism and Ferroelectricity held in Leningrad 30 May « 
_ . 8 June 19637 


2 SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v.28, no.3, 1964, 418-422 
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7 “TOPIC TAGS: ferromagnetisn, paramagnetisz, superconductivity, ele:tron spin, Bare 
_deen-Cooper-Schriefier theory, superconductivity with forromagnetisn 


ABSTRACT: The problem of the existence of ferromagnetism and. superconductivity is’ 
.of interest in view of the fact that investigation thereof can yield infornation of: 
the physical nature of ferromagnetism and superconductivity in metals and thereby — 
serve for further elaboration of the pertinent parts of solid state theory. This - 
‘problem is intimately bound in with the question of the infiuence exerted on intex - 
action of conduction electrons by shift of the Fermi momentum surfaces for elec- 
. troas with different spin components and by exchange of virtual spin waves. The 
latter factor also obtains in antiferromagnets; hence discussion of it is of added _ 
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ACCESSION NR: AP4023382_ 


‘interest. There appears to be unanimity of opinion among investigators 


yegarding the role played by the first factor, which was first mention~ 
ed in 1958 by the present authors (Deklady AN SSSR, 122, 204, 1958). 
The second factor is generally agreed to give rise to repulsion of 
electron pairs: in the singlet state and thus hamper or inhibit super- . 
conductivity. However, other students report (A. I. Akhiyezer and -. | 
I. Ya. Pomeranchuk, Zh. eksp. i teor. fiz., 36, 859, 1959 and A. I. 
Akhiyezer and I. A. Akhiyezer, Ibid., 43, 2208, 1962) that in the 
triplet state (zero projection of the pair spin) a-change occurs in 


‘the sign of the matrix elements defining the electron interaction so 


that an additional attraction favoring establishment of superconductivit 
appears. Hence it was deemed desirable to consider the question of 
Cooper pairs in singlet and triplet states in more detail in the 
framework of the Bardeen-Cooper-Schrieffer-Bogolyubov theory. The 


question is analyzed in the present paper. Equations are written for 


the interaction Hamiltonian with operators to distinguish between the - 
singlet and triplet states. Sone of the results of the analysis are 
the following: In a nonhomogencous ferromagnet superconductivity and — 
ferromagnetism can exist in the case of sufficiently weak sd and sf. 
interaction. The shift of the Fermi momentum surfaces decreases by 
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a significant factor as compared with the 2p value obtaining in the 

H normal state. Persistance of the reduced shift permirs realization of 
ferromagnetism dua to superexchange interaction. In addition, an 
inequality is derived to evaluate the upper bound of the field H for 
which there may exist both Superconductivity and paramagnetisn. This 
inequality is a generalization of A. M. Clogston’s criterion, (Phys. _ 
Rev. Letters, 8, 367, 1962). Orig. ‘art. has: 21 formulas. 
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', SOURCE: Zh. eksper. i teor. fiz., v. 46, no. 5, 1964, 1619-1631 
' “moprc TAGS: superconductivity, conduction electron, phonon, Cou- 


- lomb field, ferromagnetism, antiferromagnetism, paramagnetism, ex- , 
. Change force j 


_ABSTRACT: The influence of ‘the type of symmetry of the coordinate 
‘part of the wave function of the electron (cooper) pair on the estab= 

: lishment of the superconducting state was investigated in view of an 
the importance of the question of the realization of the supercon- 
aueting state with singlet or triplet (Cooper) pairs of conduction 

: electrons to problems involving the coexistence of superconductivity 
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i with magnetic properties and other questions. It is shown that 
, the type of symmetry of the coordinate part of the wave function of 
‘the electron pair manifests itself first of all in the appearance of . 
/an “exchange” part of the matrix element, characterizing the transi-~ 
‘tions of these pairs and having different signs in the singlet and 
.in the triplet states. The exchange parts of the matrix elements 
| characterizing the interaction of the conduction electrons, induced 
‘by phonons, Coulomb forces, and also spin waves of a ferromagnet or : 
an antiferromagnet, are determined. The effect. of the exchange part | 
Of the interaction on the establishment of the superconducting state — 
:with singlet’ or triplet pairs is discussed. _In addition, trial wave 
. functions of a superconductor with triplet or triplet pairs corre- 
‘sponding to the Bardeen, Sooper, and Schrieffer method (Phys. Rev. 
“Ve 108, 1175, 1957) are constructed and he corresponding variational :°: 
problem is solved. ‘The manifestations which make it possible to 


- include the triplet pairs in the Bogolyubov method (N. N. Bogolyubov, -— 
‘Ve Ve Tolmachev, D. V. Shirkov, Novy*y metod v teord., avexkhprovedia 
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‘* mosti, .1958) and in the method of two-time temperature Green's 
functions (D. N. Zubarev, UFN v. 71, 71, 1960), are also indicated. 

- It is shown that the presence of the "exchange" part of the matrix 

. element, determining the transitions of the singlet or triplet 
‘pairs, is indeed a genexal property of all the interactions con- 
sidered above (induced by virtual photons, Coulomb forces, o1 vir- 

‘ tual waves of a ferromagnet or antiferromagnet), In the vicinity 

. O£ the Fermi surface the character of the interaction described by 

' the exchange part corresponding to the triplet states experiences 
an abrupt transition from attraction to repulsion for the interac ' 
tion induced by the phonons and conversely from repulsion to attrac- . 
‘tion for interactions induced by Coulomb forces or spin waves). The .: 
latter can explain the coexistence of superconductivity with ferro- 
magnetism or antiferromagnetism, or else paramagnetism. Orig.-art. 

“has: 60 formulas. 
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"ABSTRACT: The suthors analyze s- 


— ‘angular momentun J of the f-shell 
| '@iffers from that employed in an earlier pape 
* ithe quantum numer J was assumed conserved. 
~ neeted with changes in J is estab ed and its effects 


—.* action and on su erconductivit lat 


assessed. 

indirect-exchange Hamilt 

_ which are derived on its basis, 

‘ing features of’ processes accompan 

ef rare-earth ions. It is shown that excit 
“netic ordering of different rare-earth ions, 
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with different J. In addition, 
‘The special behavior effect of Eu impurities on. th 


energy of the rare-earth ions. 
_* Jowering of the critical superconductivity temperature is explained. The resul: 

-Sbtained by R- Brout and H. Suh (Phys. Rev. Lett. v- 2s 387, 1959) and by C. Her 
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